Rationale: Acute pulmonary embolism (APE) as a life-threatening illness may present with a wide range of manifestations. APE was diagnosed using computed tomographic pulmonary angiography (CTPA); however, transthoracic echocardiography (TTE) can reveal hemodynamic status. Early thrombolysis is the most effective therapy for the treatment of massive pulmonary embolism.
Introduction
Acute pulmonary embolism (APE) is a potentially life-threatening cardiovascular emergency. The severity of APE is directly related to the early mortality risk. According to the APE-related death, APE is divided into high-risk and non-high-risk. [1] With high-risk APE, the mortality risk is >15%,and thrombolysis and anticoagulation therapy must be administered as early as possible. [2, 3] The markers for risk stratification assessment in the clinic include hemodynamic status, signs of right ventricular (RV) dysfunction, and myocardial injury. Here, we report a case of high-risk APE with unstable hemodynamic status. Bedside transthoracic echocardiography (TTE) revealed classical signs of RV overload. The patient's hemodynamic status improved significantly after early thrombolysis and anticoagulant therapy.
Case presentation
The patient provided informed consent for the publication of her clinical and radiological data. This case report was approved by Medical Ethical Committee of Qilu Hospital, Shandong University.
A 55-year-old, previously healthy woman, complained of dyspnea and pleuritic chest pain for 40 days, along with transitory (10 minutes) episodes of syncope that had occurred 2 days previously. On admission, her body temperature was 36.0°C; pulse wave was 98 beats/min (bpm); respiratory rate was 18 breaths/min; and blood pressure was 98/61 mm Hg. Slight cyanosis on the lips was observed. Bilateral respiratory movements were identical. Breath sounds were diminished and no moist rales were heard. The heart rhythm was regular, with pulmonary second sound > aortic second sound (P2>A2). No edema was found in the lower extremities.
Arterial blood gas analysis showed the following results: pH, 7.43; PaO 2, 52 mm Hg; PaCO 2, 31 mm Hg; and HCO 3, À22.5 mmol/L (with 5 L/min flow rate of oxygen inhalation). The leukocyte count was 6.82 Â 10 9 cells/L. The level of cardiac troponin I was 0.011 mg/L; CK-MB, 8.78 ng/m; pro-BNP, 3425 pg/mL; and D-dimer level,2.47 mg/mL. Electrocardiography revealed signs of RV strain, including inversion of T waves in leads V1-V3 and the classical S1Q3T3 type.
Bedside TTE revealed RV overload characterized by a dilated RV (parasternal view, RV diastolic dimension: 35 mm, Fig. 1A ) and systolic flattening of the interventricular septum in B-mode. The McConnell sign indicated hyperkinesia of the apical segment of the RV free wall with hypokinesia of the remaining parts of the RV free wall. Color Doppler ultrasound revealed severe tricuspid regurgitation and severe pulmonary hypertension; the systolic pulmonary arterial pressure was 67.8 mm Hg (Fig. 1B) . Enhanced chest CT scan revealed filling defects in the right and left main pulmonary arteries ( Fig. 2A and B) , as well as bilateral pleural effusion. Because most of the published data are related to deep vein thrombosis, we used lower extremity venous ultrasound and detected bilateral muscle vein thrombosis.
The diagnosis was APE. Because of the high-risk APE, the patient received intravenous thrombolic therapy with low-dose recombinant tissue plasminogen activator (rt-PA, 50 mg over 30 minutes) and an anticoagulant (subcutaneous low-molecularweight heparin, once every 12 hour for 5 days). The vitamin K antagonist warfarin was administered as soon as possible and preferably on the same day as the initial anticoagulant. Warfarin (3 mg per dose) was administered orally once a day, and the dose was adjusted to maintain the international normalized ratio at a target of 2.5 (range: 2.0-3.0). Other treatments included antiinfective, oxygen, and nutrition support therapies.
Arterial blood gas analysis, 12 hours after thrombolic therapy, revealed a pH of 7.43, PaO 2 of 76 mm Hg, PaCO 2 of 38 mm Hg, and HCO 3 of À25.2 mmol/L (under 5 L/min oxygen inhalation). Three days later, the hypoxemia remarkably improved, and arterial blood gas analysis revealed a pH of 7.40, PaO 2 of 87 mm Hg, PaCO 2 of 38 mm Hg, and HCO 3 of À24.1 mmol/L (under 3 L/min oxygen inhalation). Five days after thrombolysis, bedside TTE revealed RV diastolic dimension decreased to 22 mm (parasternal view, Fig. 1C ). Color ultrasonography revealed a significant decrease in pulmonary artery pressure and systolic pulmonary arterial pressure, to 35.6 mm Hg (Fig. 1D) .
Fifteen days after thrombolysis, enhanced chest CT scan revealed no thrombosis in the right and left main pulmonary artery branch ( Fig. 2C and D) . Three months after hospital discharge, color ultrasonography revealed normal values for both RV heart load and pulmonary artery pressure. The McConnell sign had disappeared.
Discussion
Early diagnosis of high-risk APE is vital because immediate treatment is very effective and potentially lifesaving. With advances in studying RV function, echocardiography is a valuable tool for risk-stratification patients with APE. [4] The diagnosis of high-risk APE may be based on the indirect echocardiographic findings of RV dysfunction accompanied by other noninvasive diagnostic approaches including investigating myocardial injury markers. RV dysfunction was found to be an independent predictor of adverse in-hospital outcomes, and in the overall population. [5] Three different sets of echocardiographic criteria are potentially useful for diagnosing APE: RV overload, disturbed RV ejection pattern (the 60-60 sign), and depressed contractility of the RV free wall as compared with its apex (the McConnell sign). [6] Among them, RV overload criteria showed high sensitivity and the 60-60 and McConnell signs showed high specificities for APE diagnosis. The combination of these signs may indicate a hemodynamically compromised patient with suspected PE if bedside TTE is available. Kurzyna et al [6] evaluated 100 consecutive patients with clinical suspicion of APE, including those with previous cardiovascular 
Conclusions
TTE may offer initial suspicion of APE and may help identify patients with unstable hemodynamic status before the onset of shock. Moreover, concomitant TTE signs of decreased RV load may predict better outcomes for high-risk APE patients. 
